Improved developmental competence in embryos treated with lycopene during in vitro culture system.
In vitro embryo development remains suboptimal compared to in vivo development due to the challenge from various stressors associated with in vitro culturing of oocytes. When 0.2 μM lycopene was added to oocyte in vitro maturation and embryo culture media, to assess its antioxidant effects on embryo development, we observed a significant (p < 0.05) increase in cleavage and blastocyst development rates compared to the corresponding controls (84.3 ± 0.6% vs. 73.1 ± 1.9% and 41.0 ± 1.4% vs. 33.4 ± 0.7%, respectively). Lycopene also significantly reduced (p < 0.05) intracellular reactive oxygen species concentrations in oocytes and blastocysts, whereas lipid peroxidation and mitochondrial activity increased compared to control conditions. The number of apoptotic nuclei was significantly reduced in the lycopene-treated compared to the control group (1.7 ± 0.1 vs. 4.7 ± 0.3), and the quantity of cells in the trophectoderm (207.1 ± 1.6 vs. 171.3 ± 1.0, respectively) and inner cell mass (41.9 ± 0.4 vs. 36.7 ± 0.4, respectively) was higher following treatment-although the inner cell mass-to-trophectoderm ratio was unchanged (1:3.3 vs. 1:3.4 for lycopene vs. control, respectively). Lycopene supplementation also significantly (p < 0.05) attenuated expression of IKBKB (Inhibitor of nuclear factor kappa B kinase, subunit beta) and reduced Caspase 9 and Caspase 3 protein abundance, while up-regulating GDF9 (Growth and differentiation factor 9), BMP15 (Bone morphogenetic protein 15), SOD2 (Superoxide dismutase 2), NDUFA2 (NADH dehydrogenase), ACADL (Acyl-CoA dehydrogenase, long chain), and ACSL3 (Acyl-CoA synthetase 3, long-chain membrane 3) transcription compared to control. Therefore, co-culturing with lycopene during oocyte maturation improved bovine embryo developmental potential during in vitro culture by improving embryonic resilience to stress.